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Title: 

Non-aqueous electrolyte secondary battery 
[0023] 

In the present invention, in such non-aqueous electrolyte 
secondary battery, vinylene carbonate (VC) is used as a solvent with high 
dielectric constant, instead of propylene carbonate (PC). 
[0024] 

When VC is used as a non-aqueous solvent for the electrolyte, the 
battery has good cycle. Because VC is not decomposed by graphite 
which decomposes PC, it is possible to use graphite having a high true 
density as a negative electrode active material, whereby the energy 
density of the battery can be improved. Moreover, the VC has a freezing 
point of 22°C, which is lower than EC having a freezing point of 38'C. 
Accordingly, compared to the case where EC is used, good cycle 
characteristics can be obtained even in lower temperature environments 
[0025] 

As the non-aqueous solvent, VC can be used singly, but not 
limited thereto. It may be used in combination with, for example, PC, 
ethylene carbonate (EC), T - butyrolactone, or a solvent with low viscosity 
such as 1, 2- dimethoxyethane (DME) or 2-methyl tetrahydrofuran 
(2-MeTHF), or a liner ester such as dimethyl carbonate (DMC), methyl 
ethyl carbonate (MEC), diethyl carbonate (DEC), methyl propionate or 
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methyl butyrate. Among them, particularly, a linear ester has a low 
viscosity, and therefore is suitable to be used with VC. Particularly 
when a carbonic acid ester such as DMC, MEC or DEC is used, the 
capacity retention rate of the battery is improved. When VC is mixed 
with other solvent, the rate of VC is preferably not less than 20% by 
volume and not greater than 60% by volume. By using VC in an amount 
within the above range, the cycle characteristics of the battery can be 
improved. 



[00371 

Table 1 shows the compositions of the non-aqueous solvents of 
the electrolytes used in the cells. 
[0038] 
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